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(54) Network printer with remote print queue control procedure 

(57) The method of the invention enables remote 
control of a print queue (28) in a network printer (14) 
which receives print jobs over the Internet from plural 
diem processors (10,12). The network printer (14) 
includes a server procedure (24) which enables tansfer 
of files from tie network printer (14) over the network 
and a browser procedure (26) which enables retrieval of 
files from client processors (10,12) over the network. 
The method includes the steps oh estabfishing. a queue 
(28) of received print job identifiers; employing the 
server procedure (24) to provide a first file to a client 
processor (10,12) to enable the c&ent processor (10,12) 
to tr ans mit a status request concerning the print queue; 
receiving a message including the status request and 
transmitting, In response, a secortdfile with queue data 
to the client processor (10,12), the second fBe further 
including queue alteration choices; receiving a 
response message from the client processor (10,12) 
with at least one queue alteration value; and altering the 
queue (28) accordingly. The method further includes the 
step of responding to a received URL from a scanner 
(16). by employing the browser procedure (26) to 
retrieve a text fBe identified by the URL. 
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Description 

FIELD OF THE INVENTION 

This invention relates to printers that are particu- s 
larly adapted to being connected to an Internet port 
and more particularly, to a network printer which 
includes procedures that enable remote dlent proces- 
sors to control print jobs that are queued for printing on 
the network pnnter. 10 

BACKGROUND OF THE INVENTION 

The Internet and its associated worldwide web 
(WWW) are well-known and established communication 13 
networks. Increasingly, business applications are 
employing the worldwide web to transfer print jobs from 
client processors to network printers that are remotely 
located. A significant feature of the worldwide web is 
that rt offers a common interface which enables comput- 20 
ing devices that are controlled by cfifferent operating 
system platforms to eornrnunicate and to be understood 
by each other. This comrtutnteation capability arses as 
a result of each of the operating system platforms hav- 
ing program modules which enable the devices to com- 25 
municate via the common messaging protocol used 
over the worldwide web. 

That protocol is termed the "HyperText Transfer 
Protocol* or HTTP. HTTP provides a way for WWW ori- 
ents and servers to communicate, primarily through the so 
exchange of messages that are brief and direct HTTP 
employs specific message categories, i.e.: a "connec- 
tion"; a "request"; a "response" and a "dose". A connec- 
tion is a message which occurs as a dient tries to 
connect to a specific web server. As will be understood $5 
from the description below, a network printer which 
incorporates the invention operates as a web server 
and is accessed by dient processors. 

A request is when a dient processor asks for a web 
resource it is looking for. Such request indudes the pro-' <o 
tocol to be used, the name of the object being sought 
(I.e. tts universal resource locator or URL), and informa- 
tion about how the server should respond to the cfient 
processor. 

A response is a server's message which responds 4S 
in the manner requested by the dient processor and 
delivers the requested data. A close occurs after the 
information has been transferred in response to the 
request The connection can then be reopened wfth 
another request for example, by clicking on a link in a so 
current web page. 

An Internet printing system* recently announced by 
the Pipeline Corporation {see "The Hard-Copy 
Observer", pages 45, 46. March 1997), descnbes a net- 
work printer that includes functions which enable a URL ss 
of a print job to be received. The printer's home page 
includes a field that allows a user to enter URLs of 
desired pages to be printed The printer includes sched- 



uing software which allows a user to program the 
printer to periodically access a preserved fist of web 
sites and to automatically print the pages rt finds there. 
The system also enables tie printer to be programmed 
to retrieve and print pages that are hyperiinked to an 
original document down a speeffied number of fink lev- 
els. 

Because many client processors can access net- 
work printers over the worldwide web, such a printer 
must have an ability to establish a queue for received 
print jobs so as to enable such print jobs to be handled 
in an orderly manner, ft is desirable, however, that client 
process o r s have an ability to view the printer's print 
queue and, to access information regarding the status 
of each print job on the print queue. Further it is desire* 
bte that a client processor have an ability, if authorized, 
to alter the print queue. Such a capabflfty wtH enable the 
print queue to be a "Universal queue" that is accessible 
by any number of client proc essors and will enable each 
cfient processor to render an informed decision regard- 
ing whether it wishes to use the particular network 
printer. Also, the capabfTrty wfll provide an abifity to 
remotely modify the print queue, in accordance wHh 
□reassigned priority client queue management rights. 

Accordingly, it is an object of this invention to pro- 
vide a network printer with a capability to establish a 
universal print queue. 

B is another object of this rrrverrtion to provide a net- 
work printer with an ability to report print queue status 
data to drent processors. 

It is yet another object of this invention to provide a 
network printer with an ability to respond to HTTP-con- 
figured messages and to both report print queue status 
and to retrieve print jobs in response thereto 

ft is yet another object of this invention to enable a 
scanner device atteched to the WWW to provide a URL 
indicator to a printer and for the printer to respond by 
accessing a scanned image. 

SUMMARY OF THE INVENTION 

The method of the invention enables remote control 
of a print queue in a network printer which receives print 
Jobs over the Internet from plural dient processors. The 
network printer indudes a server procedure which ena- 
bles transfer of f3es from the network printer over the 
network and a browser procedure which enables 
retrieval of files from dient processors over the network. 
The mefriod indudes the steps of: establishing a queue 
of received print job identifiers; employing the server 
procedure to provide a first fie to a cfient processor to 
enable tie dient processor to transmit a status request 
c oiramin g the print queue; receiving a message 
including the status request and transmitting, in 
response, a second file with queue data to the dient 
processor, the second fie further indudtng queue alter- 
ation choices; receiving a response message from die 
client processor with at least one queue alteration 
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value; and altering the queue accordingly. The method 
farmer includes the step of responding to a received 
URL from a scanner, by employing tie browser proce- 
dure to retrieve a print job from the scanner that Is iden- 
ffiedbytheURL 

BRIEF DESCRIPTION OF THE DRAWINGS 

Ftg. 1 is a schematic system diagram iHustratmg the 
relationship of a printer incorporating the invention to 
plural client processors and a scanner, all of which com- 
municate over the WWW. 

Fig, 2 illustrates a home page provided by the 
printer of Fig. 1. in response to a message from a client 
processor. 

Fig. 3 is a further printer web page illustrating a 
queue of print jobs awaiting printing in the printer of Fig. 
1. 

Fig. 4 Is a further printer web page illustrating job 
detail of any selected job listed in" the print queue of Fig. 
*3, and further showing various queue alteration actions 
which are avalable to a client processor. 

DETAILED DESCRIPTION OF THE INVENTION 

Turning to Ftg. 1. plural diem processors 10. 12,- 
etc. are coupled to the WWW and are thus able to com* 
rnurncate with a network printer 14. A scanner 16 is also 
coupled to the WWW and communicates wrfo network 
printer 14. Each client processor (Le, 10. 12,~.) 
includes a browser procedure 18 and a server proce- 
dure 20- Scanner 16 includes only a server procedure 
20. Further, each diem processor includes an app&ca- 
tion 22 which may have a print job ready for submission 
to primer 14, A diem processor (eg., 12} may wish to 
have a print job 23 that is present in another cOem proc- 
essor (e.g„ 10) submitted to printer 14 for printing. In 
the alternative, a user at a diem processor may wish to 
view the status of prim Jobs queued on printer 14 and to 
alter the queue status of one or more such prim jobs. 

AcconJngly, printer 14 is also provided with a 
server procedure 24 and a browser procedure 26, 
Server procedure 24 provides a prim job management 
function tor printer 14 and is further used to respond to 
request messages from one or more dient processors. 
Browser procedure 26 enables primer 14 to respond to 
a received URL by accessing, via the WWW, the print 
job designated by the URL The URL may designate a 
prim job residing ai any dient whether it is the diem 
which originated the message with the URL or any other 
client The responses transmitted by browser 26 are for- 
matted in a formatter module 30, using the HTML or any 
other formatting procedure 

Primer 14 further includes a job queue 28 which 
lists the URL's of received print jobs. Upon a URL being 
reached on job queue 28, printer 14 causes browser 26 
to transmit a request to the cOeni processor wherein the 
specific prim job corresponding to the URL is located. 



The diem processor then responds with the text of the 
prim job, which text is tften printed by ptvtier 14. 

Job queue 28 is managed by a queue manager 32 
which maintains status data and controls the position of 

5 each of the URLs listed on job queue 2a Queue man- 
ager 32 is further enabled to rearrange the listed URLs 
in accordance with received commands that appear on 
a web page transmitted from a client processor. 

Server procedure 24 maintains a "home page" 

w which is shown in Ftg. 2. The home page is the default 
page which is transmitted by server 24 to an inquiring 
diem processor that has transmitt ed a request to printer 
14. The home page provides data regarding the proper- 
ties of printer 14, such as its WWW adotess, capabffi- 

16 ties, whether H is on-line, etc.. The home page also 
provides further virtual buttons 40*44 which enable a 
finking to other pages and provide a capability to cause 
the primer to: respond with its properties (button 40); 
come on-fine (button 41); provide a Dating of jobs that 

20 are present on job queue 28 (button 42); provide a diag- 
nostic procedure for remotely diagnosing a problem 
within primer 14 (button 43); and provide further config- 
uration information (button 44). 

Upon receiving the home page from primer 14, a 

25 user at a c&ent processor ma/ wish to view the jobs that 
are presently listed on job queue 28. To obtain a web 
page illustrating the jobs queued on job queue 28. the 
user dicks on job's button 41 which causes a request 
message to be transmitted back to printer 14, with a 

so code indicating a request to provide the lob's list" page 
shown in Fig. 3, 

The job's list page includes an identifier for each job 
(e.g., the job's URL); a description of the job; the status 
of the job (i.e., is ft printing, printed, queued, etc.) and 

35 the owner of the job. At the bottom of the job's list page 
is a virtual button 50 which enables the user at the diem 
processor to access further primer pages. If virtual 
"select job" button 50 is selected by a mouse cCck and 
then a cursor is placed at a job entry, followed by a 

40 mouse dick a "job detail" page is produced. 

More specfffcaBy, upon a user at a client processor 
selecting a particular job in the job's list page, a request 
message is sent to primer 14 which is received by 
server 24. Server 24, In turn, queries queue manager 

*5 32 for details of the selected job A job defaB page is 
then constructed, as shown in Frg. 4, with detafe of the 
selected job, The job Retail page is then dispatched as 
a response message to the originating diem processor. 
The job detail page enables the originating diem 

so processor to exert control over job queue 28 and the 
details of the specific job shown in the received job 
detail page- More specifically, by dioftig one of the 
entries on the job detail page, an entry can be high- 
lighted and altered. Thus, as shown in Fig. 4, not only rs 

55 the identity of the job indicated, but its state: the number 
of pages primed; the URL of the job; the job description: 
the owner; and the number of copies required At the 
bottom of the job datafl page are a number of virtual but- 
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tons which enable a job entry parameter to be altered. 

Change button 60 enables the alteration of a high* 
lighted field on the page that has been previously 
selected by the user at the client proc es sor. For 
instance, if ft is desired to change the number of copies, 
the "copies" fine is highlighted, foSowed by a clicking on 
"change* button 60. after which the number of copies 
can be altered. Change button GO may also be used to 
modify the queue position of a job listed on job queue 
28. To accomplish such a unilateral change in position, 
the client processor must have been previously pro 
vided with an assigned priority level which enables its 
print jobs to enjoy a higher priority status than other 
print jobs on job queue 28 that are to be ^pushed down' 
in favor of the dient processors print job, in such case, 
change button 60 enables a print job from the higher pri- 
ority client processor to be repositioned on job queue 28 
to a position just prior to a print job of equal or higher pri- 
ority, as the case may be. 

By clicking on "cancef" button 62, a selected job can 
be canceled in Hs entirety. By clicking on "hold" button 
64. the position on job queue 28 of a selected job will 
not be advanced, notwHhstancfing the completion of 
jobs higher up on the queue. The dicWng of "resume* 
button 66 negates the hold status and enables a contin- 
ued movement of the print job on job queue 28, "Add" 
button 68 enables a message to be sent to printer 1 4 to 
provide a blank "Printer job detail" page, which will ena- 
ble a new job to be entered by the user. 

Buttons 70 and 72 enable messages to be transmit- 
ted to printer 14 to cause a re-transmission of either a 
last transmitted web page or the printer's home page. 

Returningto Fig. 1, scanner 16 is also provided with 
a server procedure 20 which enables scanner 16 to 
transmit a URL of a scanned document text tie to a 
pnrrter 14. Such transmission occurs after scanner 16 
has scanned and stored a document and the document 
is now to be printed. Upon receiving the URL. printer 14 
causes browser procedure 26 to transmit a request 
message to scanner 1 6 which requests that the text fie 
be appended to the response message and re-transmtr- 
ted back to printer 14. Accordingly, scanner 16 formate 
the response page from printer 14 by appending the 
scanned document text We and transmitting the page 
and text fUe to printer 14 for printing. Accordingly, printer 
14 executes a fie "pull" action upon the data stored in 
scanner 16. thereby enabling the text fie to be down- 
loaded to printer 14 and eventuaUy printed 

While the procedures which control printer 14, i.e., 
server procedure 24, browser procedure 26, formatter 
procedure 30 and print queue manager 32 have been 
described as already having been loaded onto printer 
14. one sWBed in the art will realize that such proce- 
dures are initially loaded by kiserfon of one or more 
memory disks 80 (Rg. 1) into a disk drive read/write 
assembly (not shown) ass oc ia t ed with printer 14. 
Accordingly, the invention encompasses not only the 
above-described software procedures when incorpo- 



rated into printer 14, but also when such procedures are 
incorporated onto a magnetic disk which is used to con- 
trol various instrumentalities within printer 14. 

It should be understood that the foregoing descrip- 

s fion is only illustrative of the invention. Various afterna- 
ti/es and modifications can be devised by those stalled 
in the art without departing from the invention. Accord- 
ingly, tfie present invention is intended to embrace all 
such alt e r na tives, modifications and variances which fall 

70 wfru'n the scope of the appended c laim s, 

Ctalms 

1. A method for enabling control of a network printer 
75 (14) which receives print jobs over a network from 

plural client processors (10,12), said network 
printer (14) including a server procedure (24) for 
enabling transfer of files from said network printer 
(14) over said network and a browser procedure 
20 (26) for enabling retrieval of files to said network 
printer (14) over said network, said method com- 
prising the steps of: 

a) establishing a queue (28) of received print 
25 job identifiers; 

b) eirpfoying said server procedure (24) to pro- 
vide a first file to a dient processor (10.12) to 
enable said client processor (10.12) to transmit 
a status message concerning said queue (28): 

so c) receiving said status message and enabling 

said server procedure (24) to tr a n smit a 
response comprising a second hie with queue 
data to said dient processor (10,12). said sec- 
ond fBe further including queue alteration 

35 choices; and 

d) receiving a further response message from 
said client processor (10,12) with at least one 
queue alteration value and altering said queue 
(2S> accordingly, 

40 

2. The method as recited In claim 1, wherein said fur- 
1her response message tndudes an identifier of a 
print job (23), said method comprising the added 
step oi: 

45 

e) employing said browser procedure (26) to 
retrieve said print job (23). 

3. The method as recited in claim 1, wherein said fur- 
so ther response message comprises a fist of print 

jobs on said queue (28) and status intfcations for 
each said print job. 

4. The method as recited in claim 1, wherein said sta- 
55 tuS Indications comprise at least one of: printing 

status, print job owner, order of jobs to print and 
expected time to print 
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5. The method as recited in claim 1; whereb said sta- 
tus indications comprise at least one of: printing 
status, print job owner, order of jobs to print and 
expected time to print 

5 

6. The method as recfted in daim 1 , wherein said first 
file ami second fUe are Web pages that are config- 
ured In accordance wrth a HyperText Markup Lan- 
guage. 

to 

7. The method as reeded in daim 1 , wherein said first 
file and second file are each identified by a Univer- 
sal Resource Locator identifier. 

8. The method as recited in claim 1, wherein said is 
server procedure (24) and browser procedure (26) 
operate hi accordance with a Hypertext Transfer 

' Protocol. 




i 
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retrieve said print job. 

11. The memory media (80) as recited in daim 9, 
wherein said further response message comprises 
a fist of print jobs on said queue (28) and Status 
inrJcations for each said print job. 

12. The memory media (80) as recited in daim 9, 
wherein said status Indications comprise at least 
one at printing status; print job owner, order of jobs 
to print and expected time to print 

13. The memory media (80) as recited in daim 9, 
wherein said queue alteration choices for print jobs 
listed on said queue (28) comprise at least one ot 
deleting a print job. reordering a print job, delaying 

• a print job, resuming a print job and changing 
attributes of a print job. 



9. A memory media (80) including procedures for con- 20 
- trolling a network printer (14) which receives print 

jobs over a network from plural client processors 
(10,12), said network printer (14) including a server 
procedure (24) for enabling transfer of files from 
said network printer (14) over said network and a 2$ 
browser procedure (26) for enabling retrieval of files 
to said network printer (14) over said network, said 
memory media (80) comprising: 

a) means for controlSng said network printer so 
(14) to establish a queue (28) of received print 
job identifiers; 

b) means for controlling said network printer 
(14) to employ said server procedure (24) to 
provide a first file to a client pr o ces sor (10,12) ss 
to enable said client processor (10,12) to trans- 
mit a status message concerning said queue 
(28); 

c) means for corrtrotfirtg said network printer 
(14) to receive said status message and to <o 
enable said server procedure (24) to tr a n smi t s 
response comprising a second file with queue 
data to said client processor (10,12), said sec- 
ond file further including queue alteration 
choices; and <s 

d) means for controlling said network printer 
(14) to receive a further response message 
from said client processor (10,12) with at least 
one queue alteration value and to alter said 
queue (28) accordingly, so 

10. The memory media (80) as recited in daim 9, 
wherein said further response message includes 
an tdentffier of a print job, said memory meola (80) 
further comprising: 57 



14. The memory meola (80) as recited in daim 9. 
wherein said first file and second fie are Web 
pages that are configured in accordance with a 
Hypertext Markup Language. 

15. The memory media (80) as recited in daim 9, 
wherein said first f3e and second fDe are each iden- 
tified by a Universal Resource Locator identifier. 1 

16. The memory media (80) as recited in daim 9, 
wherein said server procedure (24) and browser 
procedure (26) operate in accordance with a Hyper- 
text Transfer Protocol 

17. A method for enabling control of a network printer 
(14) which receives print jobs over a network from a 
document scanner (16), said document scanner 
(16) inducing a server procedure (20) for enabling 
transfer ot a Universal Resource Locator (URL) 
over said network , said network printer (14) includ- 
ing a browser procedire (26) for enabling retrieval 
of files to said network printer (14} over said net- 
work, said method comprising the steps of. 

a) Receiving a URL designating a. scanned 
document file from said document scanner 

08); 

b) employing said browser procedure (26) to 
provide a Web page to said document scanner 
(16) to enable said document scanner (16) to 
configure and transmit a response which 
indudes said scanned document file; and 

c) receiving said response with said seamed 
docLffnerrt file and printing text from said 
scanned document fie. 



e) means for controlling said network printer 
(14) to employ said browser procedure (26) to 
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PRINTER HOME PAGE 
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- PRINTER JOB DETAIL 

JOB: 15 

STATUS: QUEUED 

QUEUE POSITION: #3 

PAGES PRINTED: NONE 

URL: http: // ins / default: htm 

JOB DESCRIPTION: DOCUMENT X 

OWNER: SAM 

COPIES: 2 
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